Argentina hit world news headlines in 2002 due to the largest debt-default in history and a sudden economic collapse reminiscent of economic statistics from the Great Depression. In this article, we focus on other consequences of the crisis that are not so obvious, but that may linger for decades on. Combining macroeconomic indicators with the Argentine national registry of live births, approximately 1.9 million live births occurring between 2001 and 2003, we show that the crisis led to an average birth weight loss of 30 grams. Our estimate is robust to di¤erent identi…cation strategies. This deterioration in birth weight occurred in just about 6 months, and represents one sixth of the di¤erence in average birth weight between American and Pakistani babies. We also …nd that the crisis a¤ected particularly the weight of babies born from low-socioeconomic status mothers. In an attempt to estimate the long-lasting economic cost of the crisis, we simulate the average loss of future individual earnings due to the reduction in average birth weight: about 500 US dollars per live birth in present value.
Economic crises might a¤ect children health, and in particular birth weight. During recessions households might be prompted to reduce spending on inputs to child health, including nutritious food or medical care for mothers and infants. On top of that, economic contractions are likely to a¤ect prenatal stress, increasing the risk of adverse birth outcomes, and may also cause public health services to deteriorate.
We investigate the e¤ect of the Argentine crisis that began in August 2001 on birth weight.
Argentina was shaken by a traumatic …nancial crisis at the turn of the century: its output declined about 11% only in 2002, while it had been decreasing another 7% between 1999 and 2002. At the peak of the crisis, one out of four Argentineans could not even a¤ord buying basic foodstu¤s 1 and almost 2 out of 3 were poor. 2 The occurrence of this Argentine macroeconomic episode, combined with the existence of a national registry of live births, o¤ers the possibility to study the e¤ect of a crisis on the weight of the newborns using approximately 1.9 million live births occurring between 2001 and 2003. We …nd that in just about 6 months, the weight of newborns in a middle-high income country like Argentina deteriorated in a magnitude that is comparable to one sixth of the di¤erence in average birth weight between American and Pakistani childbirths.
We choose birth weight as our outcome of interest. 3 First, birth weight is a strong predictor of survival (Mc Cormick, 1985) : infants who weight less than 2,500 g (low-birth-weight infants)
are 20 times more likely to die than heavier babies (UNICEF/WHO, 2004). In fact, birth- 1 Technically, these were individuals who lived in households whose total income was below a basic foodstu¤ basket (canasta básica alimentaria) that covers the minimal nutritional requirements for an individual of certain sex and age. For instance, in September 2001 the cost of the basic foodstu¤ basket was estimated to be at $ 61.02 per month per adult equivalent (the exchange rate used for the conversion was the 1 to 1 parity to the U.S. dollar). More references can be found in an online report prepared by Argentina's National Institute of Statistics and Censuses (INDEC), available at http://www.indec.mecon.ar/nuevaweb/cuadros/74/pobreza2.pdf. Related statistics derived from the periodical National Household Survey (Encuesta Nacional de Hogares) can also be obtained at the INDEC website, http://www.indec.mecon.ar 2 That is, the proportion of individuals living in households under the poverty line. For reference, the poverty line in September 2001 was estimated to be at $ 150.11 per month per adult equivalent. 3 Margerison (2010) o¤ers a detailed account of possible pathways linking economic recessions and birth outcomes. (Case and Paxson, 2010) . 4 Economic costs due to low birth weight are also substantial. For example, Almond, Chay and Lee (2005) show that increasing birth weight from 2,000 to 2,500 g reduces inpatient hospital bills by about US $ 10,000. Previous research on the e¤ects of economic crises on children health provides mixed results. Paxson and Schady (2005) …nd that in Peru infant mortality increased by 2.5 percentage points during a two year period during the macroeconomic crisis of the late 1980s. The authors explain such a …nding because of a collapse in public and private expenditure on health.
On the other hand, Rucci (2004) …nds no change in infant mortality during the Argentine crisis of the late 1990s. According to the author, this is because there was no change in public health expenditures during the crisis years.
In this context, one of the main contributions of our work is the combination of a two million observation sample with an actual "event" study to show that an economic collapse can lead to large losses in birth weight in a short period of time, complementing recent work on co¤ee price ‡uctuations and child survival in Colombia (Miller and Urdinola, 2010 ).
Our work is related to a large economic research agenda on the e¤ects of in utero insults on birth weight, mainly nutrition (Ceesay et al., 1997) and psychosocial stressors (Hobel and Culhane, 2003) , at di¤erent trimesters of pregnancy. 5 Economic contraction can lead to a loss of resources (worsened nutrition in-utero) and psychosocial stress (Margerison, 2010).
Evidence coming from extreme cases of nutritional deprivation, such as the "Dutch Hunger
Winter" (Stein et al., 2004) , where food rations were reduced to below 1,000 Kcal/person for 7 months, indicates that birth weight for those exposed to famine in the third trimester registered a drop of about 300 grams. In a recent study based on 4 million childbirth events in Colombia, Camacho (2008) …nds that the intensity of random landmine explosions during a woman's …rst trimester of pregnancy has a signi…cant negative impact on child birth weight.
We show that birth weight de…cits in Argentina are correlated with economic conditions in The average birth weight loss for childbirths from low educated mothers is around 33 grams, while it is 19 grams for those from highly educated mothers.
Our main results are surprisingly robust to the addition of province speci…c time trends, suggesting that the drop in average birth weight was not driven by a reduction in either the quality or the quantity of public resources in children health. Additionally, if we link birth weight statistics with regional time varying household survey data, we document strong links 5 Although the biological pathways linking psychosocial stressors and birth outcomes have not been completely elucidated, a neuropeptide (corticotrophin-releasing hormone, or CRH) involved in stress response and a¤ecting the initiation of labor is thought to be a central factor. The role of CRH also matches well with the …nding that job status (in particular jobs that demand physical exertion, and thus create physiological stress) are known to adversely a¤ect birth outcomes. Recently, Aizer, Stroud and Buka (2009) …nd that in-utero exposure to elevated levels of the stress hormone cortisol negatively a¤ects the cognition, health and educational attainment of o¤spring.
of average birth weight with indicators of deprivation, in particular regional extreme poverty (indigence) rates.
In a back-to-the-envelope calculation, we estimate that the reduction in birth weight that operated during the economic collapse reduced the income prospects of the crisis cohort in about 500 US dollars per childbirth. This is a lower bound estimate that does not take into account other long-term costs stemming from the crisis, such as the increased health burden in adult life. 6 The paper is organized as follows. Section 2 presents a description of the data. Section 3 reports the estimates of the e¤ect of the Argentine crisis on average birth weight. Section 4 provides an estimate of the loss in future earnings of the newborns a¤ected by the crisis.
Section 5 presents some robustness checks. Section 6 concludes.
The main source of data in this study is the Argentine national registry of live births, Informe Estadístico del Nacido Vivo (IENV), which contains characteristics of live births. The main strength of this dataset is the universal coverage of all live births occurring in the country including demographic factors, fertility patterns of the mother and proxies of socioeconomic status. This micro-level dataset contains 1.9 million births occurring between 2001 and 2003 in Argentina. 7 Following previous work on the determinants of birth weight, we focus on mothers aged 15-49, exclude multiple births and those whose weight was under 500 g.
The core of our empirical analysis contains two well-di¤erentiated parts. We …rst use 
Descriptive statistics
Argentina is an upper middle income country (World Bank, 2009), ranking as "high" in UNDP's Human Development Index (UNDP, 2009). In line with this, it has a relatively reduced prevalence of low birth weights (live birth babies weighing less than 2,500 g, UNICEF/WHO, 2004). 7 Due to a change in the structure of the birth weight report form, data prior to the year 2001 is not directly comparable. Hence, our analysis focuses on short-term ‡uctuations between 2001 and 2003. In practice, however, this does not appear to be a concern. Previous studies (e.g. Grandi and Dipierri, 2008) show that the decline experienced during the crisis was not a re ‡ection of a secular trend, but an acute phenomenon, occurring in a matter of a few months. 10 Finally, the last panel shows that the characteristics of the mothers remained stable during the period: the age of the mother at birth was 27 years, 36% of mothers were primiparous, 35-40% had completed
High School Education and 85% of them had a partner (involving marriage or cohabitation).
We use completion of High School as a proxy for high socioeconomic status given that income information is not included in the demographic surveillance data.
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Fig . 1 shows the evolution of the index of economic activity (which replicates GDP ‡uctuations at monthly frequencies) and the average birth weight of babies born between January 2001 and December 2003. There is a "delay"between the evolution of the economic 8 Although the IENV has a rich set of proxy measures for underlying risks of poor birth outcomes, it lacks complete information to determine health coverage status of the mother (type of health insurance) and employment status (particularly the employment status of the partner). 9 By June 2002, the value of the peso against the US dollar was reduced to a quarter of the value it had in December 2001. 10 These authors …nd that in terms of utilization of heath services, unemployment and job instability reduced private health plan coverage, which put an additional strain on the already under…nanced public health system. 11 Returns to schooling, in particular completion of secondary (High School) education and college education, are large and thus represent a good proxy of income opportunities of mothers (Savanti and Patrinos, 2005). As long as fertility decisions are sensitive to macroeconomic conditions, sensible approaches to estimate the e¤ect of the crisis involve accounting for the full set of characteristics of the mother (related to both macroeconomic conditions and birth weight) or using a quasiexperiment to estimate the impact of the crisis as the mean di¤erence in birth weight between those babies who were and were not exposed to the crisis without anticipation by their mothers. Otherwise, the estimated e¤ect of the crisis can be confounded by the compositional change in the pool of women having children. 12 There are a plethora of studies documenting the role of di¤erent mother-and-pregnancy characteristics on birth weight. In an oft-cited meta-analysis assessment, Kramer (1987) cited 43 potential determinants of low birth weight (< 2,500 g): age of the mother (with mothers under 20 and over 35 experiencing the higher risk of delivering a child with low birth weight); mother's education (mother's higher education is correlated with lower rates of low birth weight, Star…eld et al., 1991); parity and birth order (Pu¤er and Serrano, 1975) ; behavioral factors (smoking and alcohol intake negatively a¤ect birth weight, Brooke et al., 12 However, it must be noted that even when the full set of characteristics is available, compositional changes can create problems if there are interactions and other sources of non-linearities. A crucial task to implement the quasi-experimental design is to …nd a "cohort" of newborns who were conceived in a period where the extent of the crisis was not yet anticipated.
In order to document the plausibility of this assumption, we resort to two pieces of evidence.
The …rst one comes from looking at The second additional piece of evidence supporting this assumption comes from the evolution of the Consumer Con…dence Index for Argentina depicted in Fig. 3 , which indicates a similar pattern in terms of expectations, with consumer con…dence levels dropping sharply after August 2001. Perhaps, more interesting (although not reported here) is the fact that the dropping in consumer con…dence is of the same magnitude for both low and high socioeconomic status families. 13 The key point here is that the magnitude of the crisis was not expected, even though mildly pessimistic expectations might have prevailed for the whole period.
This paper is concerned about the impact of the crisis on live births. Unfortunately, there is poor information regarding the extent and the ‡uctuations in abortion, and this is 13 The Consumer Con…dence Index is updated monthly by the Universidad Torcuato Di Tella since 1998. It relies on a monthly survey of consumer expectations similar to those used in OECD countries. We thank the Center for Research in Finance (CIF) of Universidad Torcuato Di Tella, and especially Guido Sandleris, Ernesto Schargrodsky, and Julieta Serna for providing us access to disaggregate consumer con…dence indicators. In Table 4 we inquire about the di¤erential e¤ect of the crisis on average birth weight depending on mother's socioeconomic status, proxied for whether the mother completed High School Education. Regardless of the set of controls used, the decline in birth weight is particularly prevalent in boys and girls born to low-SES mothers. If anything, a higher socioeconomic status appears to "cushion"the impact of the crisis. 
Economic cycle and average birth weight 3.2.1 Economic cycle at birth and average birth weight
To assess the state of the economy we calculate the deviation of the economic activity indicator with respect to its long run trend (expressed in log units). This deviation is usually referred to as "cyclical"component, in that it isolates business cycle ‡uctuations. We use a HodrickPrescott …lter, which is a standard decomposition method to identify ‡uctuations at business cycle frequencies (i.e., booms and recessions). 14 In our case, the economy plunges into a deep recession fast enough, so that by mid 2002 economic activity is more than 10% below its long run trend.
We estimate models of the form
BW i;r;m;t = C m + I m + r + t + X i + " i;r;m;t
where C m is the cyclical component of the economic activity indicator during the month of birth m. Both models (2) and (3) contain two types of control variables. The …rst set of controls include: month of birth …xed e¤ects I m , to account for seasonality patterns in birth weight; province of birth …xed e¤ects r , to capture regional di¤erences in health infrastructure and other factors …xed in time that vary across provinces; and time e¤ects (either year …xed e¤ects Y t in (2), or a linear time trend t in (3)) to account for secular trends in birth weight.
However, given our small time window (2001) (2002) (2003) , using a time trend, comes at a risk:
the overestimation of the secular decline in birth weight. 15 The second set of controls, X i , include: mother's age categories, parity categories, an indicator of whether the mother has high-school or above, an indicator of whether the mother is "living"with his partner (married or cohabiting), and the interaction of these last two variables. Unfortunately, we do not have information on smoking or drinking behavior as this is not collected in the birth registry information. In Table 6 we report estimates from the last two speci…cations of Table 5 for boys and girls separately. If anything, the estimated impact of the business cycle is slightly more important for boys than for girls, which is consistent with the estimates presented in Table   3 above. Table 7 presents evidence on the di¤erential impact of the crisis on the weight of newborns by mother's educational level. The table shows that business cycle at birth is strongly correlated with birth weight for children born to low-educated mothers in every speci…cation, and that the e¤ect doubles at least the impact found in children born to mothers with high may absorb business cycle ‡uctuations and could theoretically reduce the estimates of the impact of business cycle ‡uctuations (i.e. the collapse) on birth weight for this particular sample period.
13
education. In fact, a speci…cation using a linear time trend …nds an insigni…cant e¤ect of the business cycle at the month of birth for this subsample of children. 16 Mothers of low socioeconomic status had on average lighter babies than their counterparts, as reported in Tables 5 and 6 . Not only that but Table 7 shows that less educated mothers also experienced a more pronounced downturn during the crisis than mothers with better socioeconomic standing. In other words, babies born in poor families have a disadvantage in "normal times"(without recessions) which becomes even wider in "bad times"(with recessions).
What would be the observed evolution of average birth weight had the economy not entered in the recession? Fig. 6 shows the evolution of actual average birth weight, predicted average birth weight using model in column (6) of Table 5 had the economy not entered in the recession, and the di¤erence between them. 17 on the third quarter of 2002, six months after the business cycle trough (see Fig. 1 ) and its adverse in ‡uence declines over time due to the economic recovery that ensued.
Economic cycle during the trimesters of pregnancy and average birth weight
Since birth weight is a¤ected by economic conditions throughout pregnancy, using the economic cycle at birth may not be accurate. Thus, for each birth, we create a measure of the economic cycle in each of the three quarters that a pregnancy usually takes. For the 16 If we additionally break down the sample by gender of the child, re-estimation of column (3) separately for boys and girls gives us cycle coe¢ cients of 147.96*** (27.51) and 136.62*** (32.37), respectively. Reestimating column (6), we obtain coe¢ cients of 28.57 (31.48) and 21.27 (23.59) for boys and girls, respectively. Similar qualitative results are obtained if instead of using a linear time trend we control for year …xed e¤ects. More speci…cally, the signi…cant estimates, which are obtained for those childbirths from mothers with low education, are 120.53** (49.53) and 100.04** (42.76) for boys and girls, respectively. 17 Notice that the period over which the comparison takes place now starts on August 2001.
14 …rst quarter of pregnancy, we take the average of the monthly "cyclical"component in those three initial months, C 1 , and we do a similar procedure for the second and third quarters of pregnancy, C 2 and C 3 .
We start by estimating models in which we include the "cyclical"component for only one of the trimesters BW i;r;m;t = T C T + I m + r + T ime + X i + " i;r;m;t
where T re ‡ects the sensitivity of birth weight to economic conditions during trimester
T of pregnancy, and T ime is either a set of year …xed e¤ects, Y t , or a linear time trend, t. Table 8 shows that di¤erent indicators of the business cycle during pregnancy have e¤ects of the same order of magnitude on birth weight. This is not surprising given the high autocorrelation displayed by business cycle deviations and the fact that indicators are introduced separately. 18 The impact of quarterly indicators (cycle in a given trimester of pregnancy)
shown in the Table is much larger than the e¤ect of the business cycle at the month of birth.
Although speculative, this result is expected if monthly time series are noisier than quarterly averages, or if the e¤ect of adverse economic conditions operates in a cumulative fashion, throughout the pregnancy period.
The next step is to include the cycles in each trimester simultaneously in the same equation:
T C T + I m + r + T ime + X i + " i;r;m;t (5) Table 9 shows that economic conditions during the …rst and third quarter signi…cantly a¤ect birth weight. The cumulative impact of the three trimesters is comparable to the estimates shown on Table 8 . Using these estimates, a deviation of 0.1 log units (about 11%) from the long run trend (similar to that observed in 2002, as shown in Table 1 ) would explain a reduction in birth weight of about 25-30 grams. Using the results in Table 9 , we can predict the average birth weight lost due to business cycle ‡uctuations in di¤erent months.
For example, using estimates in model (5) of Table 9 as a reference, we predict average birth weight under the actual scenario and under a counterfactual (no crisis) situation that assumes macroeconomic conditions in those observed in August 2001 and other regressors …xed at their observed levels. The di¤erence between the predicted and the counterfactual outcomes are averaged by monthly cohorts (by month of birth) and shown in Fig. 7 , along with the monthly business cycle indicator. Table 10 shows how results in columns (5) and (6) of Table 9 change when breaking down the sample by gender: the e¤ect on boys is somewhat larger than for girls. When the sample is splitted by mother's education, Table 11 , we …nd that the sensitivity of birth weight to economic conditions is substantially larger for children of mothers with low education. This to approximate ln(Income)/ ln(Birthweight), as shown in the footnote of Table 12 , which presents our estimates. 19 We …nd that the average loss of future earnings due to the reduction in average birth weight is about 500 US dollars per baby born, in present value, although the magnitude (but not the sign) of the costs are sensitive to key model assumptions (namely expected income growth and inter-temporal discount rate). However, these costs are very 19 The impact of birth weight on lifetime income has been estimated using within-twin variation. Behrman and Rosenzweig (2004) and Black, Devereux and Salvanes (2007) are important contributions in this respect. One should keep in mind that although these estimates control for unobservable factors capturing in utero environment, they are based on a selected sample (twins). Thus, it remains open to discussion whether these results can be extended to the singleton population. However, Behrman and Rosenzweig (2004) provide some evidence suggesting that this generalization is not a strong assumption.
likely exceeding the cost of preventing measures to avoid birth weight loss. For example, eliminating poverty in pregnant mothers (by supplementing their income so that it reaches the poverty line) would have cost only 100 US dollars for the full 9 months of pregnancy, which can be considered an overestimate of the cost of preventing the drop of birth weight from occurring.
How can these costs be averted in the future? Since birth outcomes are a¤ected by di¤er-ent factors, there is no simple "recipe"to avoid these problems. But there is ample evidence that targeted interventions work, even in poor settings, where they are most needed (Ramakrishnan, 2004). Depending on speci…c circumstances, these interventions would include a combination of strategies: nutritional supplementation, provision of adequate prenatal care, and promoting maternal behavioral changes associated with better health outcomes.
One must keep in mind that the 500 US dollars estimate does not take into account other long-term costs stemming from the crisis, such as the increased health burdens in adult life: adverse conditions at time of birth have been linked to heart disease, diabetes and obesity in adulthood, all of which factors in a reduced life expectancy. 18 
Additional controls
So far we have neglected the in ‡uence of type of health coverage (public or private), the location where the birth took place (public or private hospital/clinic, home, or street), and who was present in aiding the delivery of the baby (doctor or someone else). Regarding the health coverage of mothers who gave birth during the period under analysis, we only have information for 88% of childbirths. 25% of them had public health coverage, 2.8% had coverage with the private sector, 0.3% had both, and 38% had none. Again, for those with available data, we have a large fraction of unknowns (38%) and a few miscodings (736 births).
Finally, our data also contains information on the location where the birth took place.
However, it is far from being perfect. We observe the following location categories for the entire period: public clinic-hospital (35.75%), private clinic/hospital (22.5%), home or street (0.75%), miscoded (29.15%) and unknown (11.85%).
In Table 13 we report speci…cations similar to Table 9 (columns 5 and 6), but including the controls mentioned above. The sensitivity of birth weight to business cycle is not substantially altered with respect to those shown in Table 9 . This indicates that our …ndings are robust to any compositional changes operating through observable health inputs.
Alternative indicators of economic activity: indigence and poverty
Our analysis on economic activity and birth weight relied on the (HP-de-trended) cyclical component of economic activity at the national level and in monthly frequency. However, it is possible that the magnitude of the crisis was di¤erent across the country and/or it presented lag/lead shifts with respect to the national indicator. Unfortunately, no monthly (or even quarterly) indicator of economic activity is available at the provincial level. Still, we can obtain information on poverty and indigence rates for about 29 such urban conglomerates, which represent urban population from 22 provinces plus the Federal District (Ciudad de Buenos Aires), from the household survey of urban areas (Encuesta Permanente de Hogares). 20 Information on poverty indicators is available for May and October for each year since 2001.
Data after May 2003 are not comparable due to a change in the methodology. Because the data are collected twice a year, in a speci…ed month, we have extrapolated missing observations linearly to generate monthly observations. This procedure is not free of criticisms, but it must be said that the periods in which the data were collected were near turning points of the business cycle (see Fig. 1 ).
We calculate poverty rates at the district level in the third, second and …rst trimester of pregnancy, respectively. Poverty rates are calculated using international standards by the (4) for poverty in the last three months of pregnancy, although poverty rates in the …rst three months exhibit a positive (but not signi…cant) sign. However, the sum of both coe¢ cients is negative, and signi…cantly so (p-value=0.045). Column (5) combines poverty and indigence (both in the last term of pregnancy) as predictors of birth weight, with indigence (extreme poverty) resulting signi…cant with the expected sign.
These results show that poverty and indigence may have a deprivation e¤ect on birth weight. These …ve models have very di¤erent predictive capabilities. Fig. 8 displays the change in birth weight using August 2001 as baseline and using the temporal variation in regressors speci…ed in each column of Table 14 together with their estimated coe¢ cients.
For comparison, we present the actual variation in birth weight and the prediction based in the model with the national business cycle indicator displayed in Table 9 column (5). The models that combine time and regional variation are less powerful in predicting ‡uctuations in birth weight, with the model in column (5) These estimates suggest that the results from the national monthly business cycle indicator may be -at least in part-capturing a deprivation e¤ect that is mediated by indigence and poverty, which are good predictors of the ‡uctuations in birth weight during the crisis.
Additional checks: transformations of the dependent variable and province-speci…c-time/month e¤ects
Several other checks have been performed in order to assess the validity of our estimates.
Here, we highlight two of them. First, replacing birth weight with its logarithm or using fetal growth, de…ned as birth weight over weeks of gestation, we obtain similar estimates.
Second, the addition of province-speci…c linear time trends, province-speci…c month of birth …xed e¤ects, and even interactions between month of birth and a linear time trend leads to estimates of the business cycle on birth weight of the same order of magnitude than those reported in the previous speci…cations. All these estimates are available from the authors upon request.
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Economic crises are episodic phenomena that bring concerns about unemployment, poverty, and bail-outs, which are common terms in the public's jargon. In this article, we focus on less obvious -but perhaps equally important-costs stemming from an economic crisis: a birth weight loss. This burden is likely to have long-lasting e¤ects, since birth weight in ‡uences life-time earnings, as it has been shown in the literature.
We …nd that the crisis explained a loss of about 30 grams in average birth weight. It is important to keep in mind that this loss in birth weight only happened in a short period of time (about 6-7 months) and that this is a population average: the impact of the recession was even more pronounced in mothers of low socioeconomic status.
In an attempt to estimate the long-lasting economic cost of the crisis, we simulate the average loss of future individual earnings due to the reduction in average birth weight: about 500 US dollars per live birth in present value. This is a conservative estimate because it does not include other potential losses not re ‡ected in lifetime earnings, for example life-time health care costs or a reduction in life expectancy. This price will not be paid equally, since poor mothers are most a¤ected in terms of birth weight, which may exacerbate income inequalities in the long run.
Our results are also stunning because such a disruption in health status occurred in a middle-high income country with a similar ratio of physicians per person than Germany or Norway. Perhaps, one of our main …ndings is to show that the adverse e¤ects of economic crises on children health may not only be restricted to periods of starvation or to very low income countries. Predicted by Table 9 Col 6 
